Background {#Sec1}
==========

Developmental coordination disorder (DCD) is a prevalent and serious neuro-developmental condition characterized by problems with fine and/or gross motor coordination that result in impairment in everyday functioning, play, and academic achievement \[[@CR1], [@CR2]\]. On average, DCD affects 1 to 2 children in each classroom \[[@CR3]\]. Although there are clear diagnostic criteria \[[@CR1], [@CR4]\], DCD is seldom recognized or diagnosed \[[@CR5]\]. As a result, the difficulties experienced by children at school and at home are often mistakenly ascribed to oppositional behaviour, learning or attention difficulties, or simple laziness \[[@CR5], [@CR6]\].

In addition to academic and self-care difficulties, children with DCD have repeatedly been shown to be less physically active than other children \[[@CR7], [@CR8]\]. One hypothesis in the field is that because of this "activity deficit" \[[@CR9]\], children with DCD become less physically fit than typically developing children and are more likely to be overweight or obese \[[@CR10], [@CR11]\]. If true, this poses a serious problem for children with DCD, because they would be at a greatly increased risk for poor cardiovascular health and, in the long term, for early onset of chronic disease \[[@CR12]\]. In addition, recent evidence of a link between inactivity and delayed skeletal development has now also raised concern about other potential health consequences, such as increased risk of fractures and injuries \[[@CR13]\]. Testing the idea of an activity deficit also has the potential to clarify what types of interventions might be most appropriate for these children.

To date, most research on physical health and DCD has used cross-sectional study designs and has therefore not examined the complex associations among DCD, inactivity and health-related fitness over time \[[@CR14]--[@CR18]\]. At best, cross-sectional studies can only suggest causal associations among DCD, physical activity, physical fitness, and obesity. Among the few studies that have used longitudinal designs \[[@CR19]--[@CR21]\], determining the precedence of each of these factors has been complicated by the fact that data collection started in middle childhood (ages 8 years and older). By this age, both decreased physical fitness and obesity are often established \[[@CR20]--[@CR22]\]. Another limitation of previous longitudinal research is that motor coordination has been assessed at only one time using a single motor test *and* without considering other diagnostic criteria \[[@CR19]--[@CR21]\]. While the motor impairments that are at the core of DCD are believed to be stable and chronic, this is a largely untested assumption. Poor motor skill development may lead to withdrawal from physical activity and subsequently, to decreased fitness and overweight/obesity, conditions that are potentially amenable to change. However, it is equally plausible that low strength and endurance, and even obesity, could be features of the developmental syndrome that inevitably emerge over time.

The goal of the Coordination and Activity Tracking in CHildren (CATCH) study is to examine the pathways connecting DCD, physical activity, physical fitness, and body composition from early to middle childhood. These relationships are important in order to determine the types of interventions children with DCD require. This prospective cohort study will follow 4- and 5-year old boys and girls for 4 years with annual assessments of physical activity, body composition, health-related fitness, and motor skills.

Specifically, our objectives are:To examine the stability of DCD over time. We hypothesize that children who meet study criteria for DCD at baseline will continue to meet criteria for DCD at follow-up assessments, and that children who do not meet study criteria for DCD at baseline will not meet criteria in later assessments.To evaluate the precedence of DCD, fitness and adiposity. We hypothesize that children who meet criteria for DCD at baseline will, over time, show decreasing aerobic and anaerobic fitness and increasing weight (Body Mass Index \[BMI\], body fat percentage and waist circumference) relative to children who are typically developing. This divergence will be partially mediated by differences in physical activity.

Methods/Design {#Sec2}
==============

Study design {#Sec3}
------------

The CATCH study is a prospective cohort study with an initial cohort of 600 children aged 4 or 5 years at baseline: 300 with probable DCD (pDCD) and 300 controls. Using the Optimal Design software package \[[@CR23]\], we have determined that an analysis with two groups of 300 assessed on 4 occasions will permit the detection of standardized effect size differences of approximately 0.3 with 80 % power and a significance level of 0.05. Taking expected attrition into account (\~10 % per year), standardized effect sizes above approximately 0.35 will remain detectable. This means with 600 participants, we will be adequately powered to detect modest effect size differences between our two groups while accounting for loss to follow-up over time. The control group is randomly selected from the children completing the laboratory assessment who do not meet criteria for DCD. Data collection occurs at annual study visits, which include a motor coordination assessment, anthropometric assessments, and non-invasive physical fitness measures. All measures have previously been conducted successfully in this age group \[[@CR24]--[@CR26]\].

Through a parental interview, DCD questionnaire and demographic survey, parents provide additional information about their child's performance of daily motor activities, demographics, measures of health and risk factors for obesity (adapted from surveys exploring these risk factors) and measures of participation in physical activity \[[@CR27], [@CR28]\]. The Hamilton Integrated Research Ethics Board has provided ethical approval for the study*.*

Participants {#Sec4}
------------

The target age range for participants is 48 months, 0 days to 71 months, 30 days at study entry. Children with a physical disability or diagnosed medical condition that affects motor coordination (e.g. Cerebral Palsy) are excluded from the study. Children with a birth weight lower than 1500 g are also not eligible. These eligibility criteria are necessary in order to rule out medical conditions other than DCD, which may be responsible for poor motor coordination.

### Recruitment strategy {#Sec5}

The sample is drawn from various community organizations and sites within the city of Hamilton, Ontario and surrounding area. These include parenting resource and support centres (e.g. Ontario Early Years Centres, Best Start programs), kindergarten classes in the public and Catholic school boards, among others.

Parents who provide their contact information via partnering community sites or contact the study team directly are telephoned by the research staff to determine their child's eligibility and obtain informed, verbal consent. Eligible parents and children who provide verbal consent are invited to participate in the Phase 1 baseline laboratory visit. The recruitment process involves one randomization to select a proportion of Movement Assessment Battery for Children (M-ABC-2)-negative (typically developing) children into the control arm in the longitudinal study.

After Phase 1 of baseline testing, all children positive on the M-ABC-2 (pDCD) are recruited to the longitudinal study. Children who are negative on the M-ABC-2 are randomized to determine if they will continue onto Phase 2 (Fig. [1](#Fig1){ref-type="fig"}). Randomization probabilities are calculated to produce a sample of controls with a distribution of motor functioning that matches the population distribution of non-cases.Fig. 1Recruitment and study protocol. ADHD, Attention Deficit Hyperactivity Disorder; DCD-Q, Developmental Coordination Disorder Questionnaire; KBIT-2, The Kaufman Brief Intelligence Test 2^nd^ Edition; M-ABC-2, Movement Assessment Battery for Children 2^nd^ Edition; CBCL, Child Behaviour Checklist; PEGS, Perceived Efficacy and Goal Setting System

### Assembling the study cohort at baseline {#Sec6}

As noted previously, we will assemble a cohort of 600 children for the longitudinal portion of the study: 300 children meeting criteria for pDCD (see below) and 300 typically developing children. This approach will provide a balanced sample, which maximizes statistical power at a given sample size. We will use random sampling rather than matching because this approach ensures that this group is representative of typically developing children with respect to both measured and unmeasured variables \[[@CR29]\].

### Defining cases of pDCD {#Sec7}

We will define cases based, in part, on the 2011 European Academy of Childhood Disability (EACD) Guidelines for Identification of Children with DCD \[[@CR30]\], which require: (1) a score at or below the 16^th^ percentile on a standardized measure of motor impairment (M-ABC-2) \[[@CR31]\]; (2) evidence of impact on daily function; (3) IQ score above 70 (KBIT-2) \[[@CR32]\]; (4) absence of any medical condition affecting motor functioning (parent reported). In addition, we have also decided to exclude children whose birth weight is less than 1500 grams, as children with very low birth weight are apt to present with a variety of co-morbid health problems that may affect motor coordination. The EACD guidelines also recommend repeated measurement of motor function in children under 6 years of age to ensure valid and reliable identification of children with DCD, which we will also do.

Measurements {#Sec8}
------------

### Motor coordination {#Sec9}

A standardized motor coordination assessment is conducted in order to identify children with pDCD. We are using the Movement Assessment Battery for Children 2^nd^ Edition (M-ABC-2), the most widely used assessment for the identification of DCD \[[@CR26], [@CR33], [@CR34]\]. The M-ABC-2 is an individually administered standardized test which includes 8 motor tasks within 3 categories: Manual Dexterity; Aiming & Catching; and Balance (static and dynamic). Raw scores on these items are converted into standard scores based on the child's age, and then converted into an overall percentile. Test-retest reliability and standard of error of measurement for the total test scores have been reported to be 0.80 and 1.34, respectively \[[@CR31]\]. Studies have shown that the M-ABC-2 is a reliable and valid tool for the assessment of movement difficulties, even in very young children (4 to 6 years of age) \[[@CR31]\].

### Performance of daily activities {#Sec10}

Questionnaires to assess the impact of DCD on everyday activities have not yet been validated for this age. Therefore, a published parental semi-structured interview (developed by our team) is used to ask parents how their child's motor coordination difficulties affect active play, self-care, and time spent at pre-school/school. It has been used successfully in studies with children 4 years and older to confirm DCD \[[@CR35], [@CR36]\]. The interview is also administered to parents of typically developing children. For a child to be considered to have DCD, parents must report evidence of significant functional impact in at least one domain (e.g. self-care).

### Intellectual ability {#Sec11}

The Kaufman Brief Intelligence Test 2^nd^ Edition (KBIT-2) is administered only at baseline. This is to ensure all children included in the study have IQs \> 70. It is a standardized measure of intelligence that has been used in large studies to estimate children's cognitive ability. The KBIT-2 measures function in two cognitive domains (verbal and non-verbal) and is a reliable measure that requires no reading or writing and is suitable for children 4 years of age and older \[[@CR37]\].

### Body composition analysis {#Sec12}

Basic anthropometric assessments are conducted. Standing and sitting height are measured without shoes to the nearest 0.1 cm using a calibrated portable stadiometer (Seca 213) and body mass is measured in light clothing without shoes to the nearest 0.1 kg using a digital scale (Seca 869). From this, BMI can be calculated. In order to assess body fat distribution, specifically central adiposity, waist circumference (WC) is measured to the nearest 0.1 cm at 2 sites (the uppermost lateral border of the iliac crest, and the midpoint between the last floating rib and the top of the iliac crest) \[[@CR38]\]. WC has been shown to correlate well (*r* = 0.84) \[[@CR39]--[@CR41]\] with trunk fat mass measured by duel-energy x-ray absorptiometry and to be a sensitive marker of future cardiovascular risk in young children \[[@CR42]\]. If the two height and weight measures differ by more than 0.1 cm (0.4 cm for sitting height) or 0.1 kg, additional measures are taken until there are two that differ by ≤0.1 cm (0.4 cm for sitting height) or ≤0.1 kg, respectively. If the two WC measures differ by more than 0.5 cm, additional measures are taken until there are two that differ by ≤0.5 cm. The average of the two closest measures is used for height, weight and WC. Body composition is also assessed using bioelectrical impedance analysis (BIA) (RJL Systems -- Quantum IV Body Composition Analyzer) while the child is in a supine position. BIA is a simple, non-invasive method to estimate percent body fat by passing a low level electrical current through the body \[[@CR43]\]. Fat-free mass (FFM) will be calculated using an age-specific equation \[[@CR44]\] validated against the doubly-labelled water technique. Percent body fat is then calculated as \[(Body weight -- FFM)/body weight\] ×100.

### Foot structure {#Sec13}

Previous work examining the relationships between foot structure, balance and weight in children has found differences between obese and non-obese children. Children who are obese have flatter feet \[[@CR45], [@CR46]\] than do children of normal weight. For individuals with flatter feet, associations have been found suggesting they have more health problems and poorer balance \[[@CR46]\]. Much of this work, however, has been cross-sectional and has not examined the precedence of each of these factors. Foot structure is measured using the Foot Posture Index Six-item version (FPI-6), which quantifies the degree to which a foot can be considered to be in a normal or abnormal position \[[@CR47]\]. This assessment is taken with the child standing in a relaxed, weight-bearing and static stance posture. The FPI-6 measures (1) talar head palpation; (2) supra- and infra-lateral malleolar curvature; (3) calcaneal frontal plane position; (4) prominence in the region of the talonavicular joint; (5) congruence of the medial longitudinal arch; and (6) abduction/adduction of the forefront on rearfoot. A 5-point scale (−2, −1, 0, 1, 2) is used to score each item, where the negative and positive scores correspond to supinated and pronated postures, respectively, with zero representing a neutral position. The finalized 6-item version has been found to predict 64 % of the variance in static standing posture and 41 % of the variance in midstance posture during normal walking \[[@CR47]\].

### Physical fitness {#Sec14}

Both aerobic and anaerobic fitness are assessed. Aerobic fitness is assessed on a treadmill (Valiant, LODE) using a progressive exercise test. The Bruce protocol is used; the multistage test begins with the participant walking slowly for 3 min at 2.7 km/h at 10 % grade \[[@CR44]\]. Participants complete the full Bruce protocol as it has been shown to provide a more accurate measure of maximal endurance time (time to exhaustion) in 4- and 5-year-olds than a modified Bruce protocol. To assist with coordination and balance, participants are instructed to hold onto the handrails for the duration of the test. As well, a researcher is positioned directly behind the child to ensure safety. Heart rate is assessed continuously using a monitor (Polar Electro FT1, Kempele, Finland) worn by the child around the chest. As the speed and incline of the treadmill increase (every 3 min), the child is encouraged to stay walking or running on the treadmill for as long as possible. The test is terminated when the participant is no longer able to continue with the increasing speed or incline of the treadmill, or with refusal to continue exercising despite verbal encouragement. On completion of the treadmill test, the child remains seated quietly for 2 min with heart rate being recorded continuously (approximately 5 times/s) during this recovery period. Both time to exhaustion and heart rate recovery (HRR) are used as indices of aerobic fitness \[[@CR48]\]. 1 min HRR is calculated as the difference between HR at the end of the test and at 1 min during recovery. Measurements of HRR using a similar protocol have shown to be feasible and reliable in our pilot work \[[@CR24], [@CR25]\].

To estimate short-term muscle power (anaerobic fitness), children complete a Wingate anaerobic cycling test using a cycle ergometer (Pediatric Corival, LODE). To determine maximum pedaling speed, the child sprints as fast as they can for approximately 30 s, pedalling only against the internal resistance of the ergometer. After a short rest, the child begins the Wingate test. When the child reaches 80 % of their maximum pedalling speed, the braking force is applied (0.55 N.m.kg-1). During the test, the child is encouraged to keep pedalling as fast as they can for a total of 30 s. Peak power (PP) output is calculated as the highest power output during the test, mean power (MP) is calculated as the average power over the 30 s. Since some participants may find it challenging to complete the full Wingate test, this study will also highlight the first 10 s as a 'mini-Wingate'. This 10 s modified Wingate test has been shown to be feasible and reliable for preschoolers \[[@CR24], [@CR25]\]. MP over the first 10 s is calculated. All power calculations are measured in Watts (W) and will also be normalized to body mass (W/kg). Fatigue rates are measured after 10 s and 30 s using the minimum power output during the first 10 s and 30 s, respectively. Fatigue rate (%) is calculated as \[(PP-min power)/PP) ×100\].

For a secondary measure of lower body muscle strength, the child also completes a standing long jump. This measure is used in many field-based fitness assessments in young children \[[@CR49], [@CR50]\]. The child is asked to jump as far as possible from a standing position using a 2-foot takeoff and 2-foot landing. The child performs at least 3 attempts with the longest distance, measured to the nearest cm used to assess performance.

Flexibility is assessed using the Sit and Reach Test. The child sits on the floor with their feet held flat against the Sit and Reach Box (Figure Finder Flex-Tester, Novel Products Inc.) and reaches as far forward as they can while keeping both legs extended. Flexibility is measured to the nearest 0.5 cm and the better of two measurements is used. The Back-Saver Sit and Reach \[[@CR51]\] protocol is also conducted. This is very similar to the traditional sit and reach test, except that only one leg at a time is assessed. A trial is excluded if the extended leg(s) bend(s) or the hands reach unevenly.

### Physical activity {#Sec15}

Accelerometry is an objective method of assessing free-moving physical activity, and is a well-established method for measuring activity in young children \[[@CR52], [@CR53]\]. The Actigraph GT3X+ activity monitor is a light (27 g) and small (3.8 cm × 3.7 cm × 1.8 cm) device. It is secured by a belt worn around the waist. The GT3X+ is capable of measuring accelerations from \~0.05 to 2 Gs and of capturing short epochs, allowing more accurate measurement of children's physical activity \[[@CR8], [@CR54]\]. In line with existing recommendations, physical activity is monitored for 7 consecutive days \[[@CR55]\] with removal of the device only when sleeping or prolonged exposure to water. Parents are asked to keep a diary, recording the time of day the accelerometer is placed on and taken off. Physical activity analysis will be conducted using ActiLife 6 software (ActiGraph, Pensacola, FL). Due to the short sporadic bursts of activity that are typical of young children, we will use 3 s epochs to accurately capture these short bouts of activity. The 2008 Evenson activity cut points for children will be used to determine levels of sedentary behaviour as well as time spent in light, moderate and vigorous intensity exercise. These established cut points have been validated in children aged 5--8 \[[@CR56]\], and have been shown to have the highest accuracy in activity classification in children and adolescents aged 5--15 \[[@CR57]\].

### Questionnaires {#Sec16}

Parents are asked to complete a questionnaire that asks questions about family demographics, measures of health and risk factors for obesity, and of participation in physical activity. In addition, a medical questionnaire is administered to confirm that the child has no contraindications to exercise. Parents also complete the Child Behaviour Checklist (CBCL) \[[@CR58]\], which is used to assess behavioural (e.g. conduct problems), emotional problems (depression, anxiety) and autism-like behaviours \[[@CR59]\]. The test-retest reliability of the CBCL scale scores range from 0.68 to 0.92 and reported classification accuracy ranges from 74 % to 84 % \[[@CR60]\]. When appropriate (at age 6 years and older), parents will also complete the ADHD index of the Conners' Parent Rating Scales, which covers diagnostic criteria in the DSM-IV \[[@CR61]\]. Internal consistencies range from 0.85 to 0.94. Test-retest reliability ranges from 0.72 to 0.98 \[[@CR61]\]. Given the young age of our cohort, we do not expect to see many cases of ADHD meeting DSM-IV diagnostic criteria at baseline. Thus, to obtain a reliable assessment of ADHD, we will administer the Conners' twice over the course of the study (during years 2--4). Only children who meet criteria for ADHD based on the test \[scores ≥6 (out of 9) on one or both subscales\] at both times points will be identified as having ADHD. Each year the parents also complete the Developmental Coordination Disorder Questionnaire (DCD-Q), which is a measure used to identify motor coordination difficulties in children aged 5-15 \[[@CR28]\].

### Perceived self-efficacy {#Sec17}

Perceived self-efficacy will be measured using the Perceived Efficacy and Goal Setting System (PEGS) \[[@CR62]\]. PEGS uses colourful picture cards to illustrate essential tasks for participation in activities of daily living and school. These cards are presented to a child in pairs, with one picture demonstrating task competency and the other demonstrating less competence. The child then chooses which picture is more like him/her and then decides if he/she is 'a lot' or 'a little' like him/her. The scores for each item range from 1 ('a lot like the less competent child') to 4 ('a lot like the more competent child'). The PEGS will be administered to children at all follow-up assessments.

### Dietary intake {#Sec18}

Parents complete a detailed food diary for 3 days (2 weekdays, 1 weekend day) recording the food and drinks consumed by their child for all meals and snacks noting brand names, quantities and preparation methods. The information provided will be analyzed to help interpret the relationship between body composition and dietary intake.

Study protocol {#Sec19}
--------------

### Baseline testing -- Phase 1 {#Sec20}

All eligible children are assessed in our laboratory to complete Phase 1 of baseline testing. At the baseline visit, parents complete all questionnaires and a semi-structured interview concerning the child's ability to perform daily activities. The remainder of Phase 1 baseline testing includes assessments of motor skills (to determine presence of pDCD), cognitive ability (IQ), body composition, flexibility and standing long jump. Immediately following completion of the motor skill assessment, test results are scored and entered into a computer database. As mentioned previously, all children who score at or below the 16^th^ percentile on the M-ABC-2 as well as a random selection of children scoring above the 16^th^ percentile are invited into the longitudinal phase of the study and continue testing.

### Baseline testing -- Phase 2 {#Sec21}

For children selected to continue on to Phase 2 (i.e. longitudinal cohort), percent body fat, aerobic fitness, short-term muscle power output and foot structure are also assessed. At the end of Phase 2, an accelerometer to measure physical activity over the following 7 days is given to the child and any interested family members. An accelerometer logbook and 3-day food diary are also sent home with the family.

### Testing years 2--4 {#Sec22}

All baseline assessments (excluding the IQ test) will be repeated once per year over the next 3 years. In addition, parents will complete the ADHD index (Conners) twice within the follow-up period and children's self-efficacy to perform everyday tasks and activities will be assessed. In order to minimize attrition rates, we will provide parents with yearly reports that will highlight their child's growth, physical activity, fitness and motor skills.

Data analyses {#Sec23}
-------------

To evaluate the stability of DCD over time, a straightforward descriptive analysis will be conducted. This will identify children whose scores change over time: those in the pDCD baseline group who, at a later assessment score above the 16^th^ percentile on the M-ABC-2 as well as those children in the control group whose measured performance declines to at or below the 16^th^ percentile, will be identified. At study end, children with 2 or more assessments differing from their baseline group assignment will be considered to have experienced substantial variability in motor proficiency. Depending on the numbers affected, they will either be used to form one or more additional groups in the analysis, or the analysis itself will be altered such that we retain baseline groups, but also model motor coordination as a time-varying characteristic.

To examine the association between DCD and fitness and adiposity, longitudinal growth models will be fitted with fixed effects for gender, baseline age, DCD status, ADHD symptoms (as these measures become available), time, and time by DCD. The outcomes will be total body fat, central body fat, aerobic fitness, and anaerobic fitness. First, these will be modeled as continuous, and then dichotomized at age-appropriate thresholds for overweight/obesity and inactivity, and fit additional models using the logistic link function. The time by group interaction will reveal the direction, magnitude, and significance of any divergence over time between the two groups. If we observe such a divergence, we will test whether it is mediated by physical activity by adding this measure to the above models. Finally, we will test the question of precedence using a distributed lag model in which each outcome is regressed on previous and contemporary measures of the predictors. This analysis will be repeated with a 3-group variable for DCD status that will differentiate among children who score at or below the 5^th^, those who score between the 6^th^ and the 16^th^, and those who score above the 16^th^ percentiles. This will allow us to assess whether the severity of motor impairment is associated with increased risk of poor fitness and overweight/obesity, and whether physical activity is a stronger mediator in the severe motor impairment group.

### Testing secondary objectives {#Sec24}

As noted above, we will adjust for covariates that may be associated with motor coordination, fitness and relative body weight. For example, we will estimate the models examining body fat and fitness with an index of ADHD obtained from the Conners'. Other covariates we will examine include perceived self-efficacy, diet, SES, maternal gestational diabetes and parental obesity. We will also examine developmentally important characteristics such as birth weight. Specifically, we will test for an association between DCD and low birth weight (1500--2500 g), and conduct a sensitivity analysis. Importantly, we will test for the potential moderating influence of sex on the association between DCD, inactivity, fitness and relative body weight. Specifically, we will repeat the analyses described in the preceding section, including a 3-way interaction (DCD by time by sex) interaction. This will allow us to ascertain if sex impacts these trajectories.

Discussion {#Sec25}
==========

DCD is a highly prevalent chronic health condition, the impact of which has remained largely unrecognized. Given the significant number of children affected as well as how many of these same children show high rates of inactivity, poor fitness and obesity, it is essential that we better understand possible causal pathways between DCD and these aspects of physical health. To date, our studies have conclusively shown that many children identified with motor coordination problems in the general population are already unfit and overweight by the time they reach middle school. In order to fully understand these pathways, a longitudinal study beginning during a developmental period in which motor deficits are apparent but physical fitness has not yet deteriorated and obesity may not have yet developed, is required.

The CATCH study will be the first study to examine the longitudinal relationships among motor coordination, physical activity, fitness and adiposity from early to middle childhood.

It is essential to elucidate these relationships because the direction of these associations will help to determine the types of interventions children with DCD require. In some children, the presence of obesity and inactivity may lead to underdeveloped motor skills and poor fitness \[[@CR63], [@CR64]\]; for these children, interventions promoting physical activity and healthy diets may be appropriate. However, children with a diagnosis of DCD have fundamental motor impairments; thus, in these cases, a public health intervention targeting physical activity -- the behaviour affected by the underlying disability -- may be ineffective, and may even cause injury and/or be harmful to children's self-esteem. For these children, a simultaneous effort must be made to adapt instructional methods and physical activity programs to accommodate their motor challenges \[[@CR65]\]. It is therefore imperative that we understand the causal ordering in order to intervene in a manner that will address the actual problem.

The CATCH study will be the largest and most comprehensive study of children with DCD and health-related fitness conducted anywhere in the world and will be the first to examine the relationships among motor coordination, physical activity, physical fitness and adiposity in a prospective cohort of very young children. The knowledge generated from this study will not only answer fundamental questions related to pathways between DCD and health-related fitness, but will also generate knowledge useful for the design of targeted interventions.
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